Chemical context
Zirconium amide complexes are widely used in the synthesis of other zirconium complexes and solid oxide fuel cells (SOFCs). Additionally, many zirconium amide complexes are precatalysts for hydroamination/cyclization of unactivated aminoalkenes (Luconi et al., 2013, Manna et al., 2013 and references therein) . Perhaps one of the most well known zirconium amide complexes is tetrakis(dimethylamido)-zirconium(IV). The title compound serendipitously formed from the reaction of an excess of tetrakis(dimethylamido)-zirconium(IV) and a bis(imidazolium) salt that we routinely perform, as illustrated in the Scheme below.
Structural commentary
The zirconium complex has a slightly distorted trigonalbipyramidal geometry with three dimethamido ligands in equatorial positions and two dimethyamine ligands in axial positions (Fig. 1 ). Iodide provides a counterbalancing charge for the cationic zirconium complex. The Zr-amine bonds [Zr1-N1 and Zr1-N2, 2.3730 (13) and 2.3695 (14) Å , respectively] are significantly longer than those of the amide ligands [Zr1-N3 2.0249 (14), Zr1-N4 2.0393 (14), and Zr1-N5 2.0389 (14) Å ]. The C-N bonds vary little, with the shortest and longest bond being only 0.026 (2) Å different [N1-C2 1.480 (2) and N3-C5 1.454 (2) Å ]. The N1-Zr1-N2 angle of 172.83 (5) and the N1-Zr1-N3 of 94.35 (5) deviate slightly from the ideal angles of trigonal-bipyramidal geometry. The N3-Zr1-N5, N3-Zr1-N4, and N4-Zr1-N5 angles are close to 120 [116.76 (6), 120.99 (6), and ISSN 2056-9890 122.15 (6) , respectively]. The C-N-Zr angles vary with the smallest and largest angles being almost 20 different [C10-N5-Zr1 135.34 (11) and C1-N1-Zr1 110.52 (10) ]. The amine nitrogen atoms (N1 and N2) are puckered in the structure [Zr1-N1-C1-C2 À124.71 (15) and Zr1-N2-C3-C4 127. 27 (15) ]. This is in contrast to the amide ligands which are essentially coplanar with the metal , Zr1-N4-C7-C8 174.05 (17), and Zr1-N5-C9-C10 À176. 79 (17) ]. One amide ligand is twisted out of the plane by roughly 40
[C9-N5-Zr1-N3 À39. 10 (13) ].
Supramolecular features
NÁ Á ÁI contacts of 3.6153 (15) and 3.5922 (14) Å are consistent with the presence of N-HÁ Á ÁI interactions ( Table 1) . The 'twist' of the second dimethylamido ligand away from the first is consistent with interaction with a symmetry-related I À atom (H2-N2-N1-H1 À 114 ; Fig. 2 ). The N-HÁ Á ÁI interactions link the complex cations and iodide anions into extended chains that propagate parallel to the a axis.
Database survey
The synthesis or crystal structure of tris(dimethylamido)bis-(dimethylamine)zirconium(IV) iodide has not been reported as of 22 April 2015 based on a comprehensive WebCSD and Scifinder Scholar search. Similar compounds have been characterized crystallographically, for example tetrakis(dimethylamido)zirconium(IV) and its lithium dimethylamido adduct (Chisholm et al., 1988) and several more zirconium-amide iodide complexes (Lehn & Hoffman, 2002) .
Synthesis and crystallization
1,3-Bis(3 0 -hexylimidazol-1 0 -yl)benzene diiodide (301 mg, 0.475 mmol), tetrakis(dimethylamido)zirconium(IV) (317 mg, 1.24 mmol) and dry toluene (2.8 mL) were combined in an inert atmosphere of Ar and heated at 383 K for 5 min in a sealed screw-cap vial. While heating, the reaction mixture became homogeneous. Upon cooling to room temperature, an oil formed. The top layer was removed and the oil was washed with toluene (3 Â 3 mL). The toluene washings were combined and allowed to sit at room temperature. Colorless crystals formed after 2 months. The mother liquor was decanted and the crystals were covered with paratone oil after using a few crystals for 1 H NMR spectroscopy. Displacement ellipsoid plot of the title compound. All hydrogens except the amine H atoms have been omitted for clarity. Ellipsoids are shown at the 50% probability level. Table 1 Hydrogen-bond geometry (Å , ). 
Figure 2
A packing plot of the unit cell viewed approximately down the b axis, illustrating the N-HÁ Á ÁI interactions (grey dotted lines). All hydrogen atoms except the amine H atoms have been omitted for clarity. Displacement ellipsoids are shown at the 50% probability level.
crystallized in the form of needles, which were not suitable for single-crystal X-ray diffraction. However, a suitable tabletshaped crystal of tris(dimethylamido)bis(dimethylammine)-zirconium(IV) iodide was selected, mounted, and analyzed.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 2 . H atoms bonded to C and N atoms were placed at geometrically calculated positions and refined using a riding model: C-H = 0.98, N-H = 1.00 Å ; U iso (H) = 1.5U eq (C) or 1.2U eq (N). (Dolomanov et al., 2009) and Mercury (Macrae et al., 2006) ; software used to prepare material for publication: publCIF (Westrip, 2010) .
Tris(dimethylamido-κN)bis(dimethylamine-κN)zirconium(IV) iodide
Crystal data 
Special details
Experimental. wR2(int) was 0.0590 before and 0.0411 after absorption correction. The ratio of minimum to maximum transmission is 0.8806. The λ/2 correction factor is 0.00150. 
